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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The base material art characterized by disassembling and removing the organic substance which 
adheres to a base material front face by irradiating ultraviolet rays at the base material which should be 
processed, and subsequently to this base material contacting a steam, water, or ozone content water 
under the gas ambient atmosphere containing ozone gas. 

[Claim 2] The base material art characterized by contacting a steam, water, or ozone content water to said 
base material in a base material art according to claim 1 by spraying a steam, water, or ozone content 
water on said base material. 

[Claim 3] The base material art to which the illuminance in the 320 to 390nm wavelength band of said 
ultraviolet rays is characterized by being two or less 50 mW/cm and two or more 25 mW/cm in a base 
material art according to claim 1 . 

[Claim 4] The base material art to which the illuminance in I line of said ultraviolet rays is characterized by 
being two or less 50 mW/cm and two or more 25 mW/cm in a base material art according to claim 1. 
[Claim 5] The base material art characterized by carrying out in a base material art according to claim 1 
where the base material temperature under UV irradiation is held at 80 degrees C or less 20 degrees C or 
more. 

[Claim 6] The base material art characterized by the temperature of said gas ambient atmosphere being 
200 degrees C or less in a base material art according to claim 1 to 5. 

[Claim 7] The base material art characterized by the temperature of said gas ambient atmosphere being 
100 degrees C or less in a base material art according to claim 1 to 5. 

[Claim 8] The base material art characterized by the pressure of said gas ambient atmosphere being one or 
more atmospheric pressures in a base material art according to claim 1 to 7. 

[Claim 9] The base material art characterized by the pressure of said gas ambient atmosphere being 1 ,5 or 
more atmospheric pressures in a base material art according to claim 1 to 7. 

[Claim 1 0] The base material art characterized by disassembling and removing the organic substance which 
adheres to a base material front face by contacting a steam, water, or ozone content water under the gas 
ambient atmosphere which contains ozone gas in this base material, irradiating ultraviolet rays on the front 
face of the base material which should be processed. 

[Claim 11] The base material art characterized by contacting a steam, water, or ozone content water to 
said base material in a base material art according to claim 10 by spraying a steam, water, or ozone 
content water on said base material. 

[Claim 1 2] The base material art characterized by the temperature of said gas ambient atmosphere being 
200 degrees C or less in a base material art according to claim 10 or 1 1. 

[Claim 1 3] The base material art characterized by the temperature of said gas ambient atmosphere being 
100 degrees C or less in a base material art according to claim 10 or 1 1. 

[Claim 14] The base material art characterized by the pressure of said gas ambient atmosphere being one 
or more atmospheric pressures in a base material art according to claim 10 to 13. 

[Claim 1 5] The base material art characterized by the pressure of said gas ambient atmosphere being 1 .5 
or more atmospheric pressures in a base material art according to claim 10 to 13. 

[Claim 1 6] The base material art characterized by washing said base material with water or ozone content 
water further after contacting a steam, water, or ozone content water in a base material art according to 
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claim 1 to 1 5 under the gas ambient atmosphere which contains ozone gas in said base material. 
[Claim 1 7] The base material art characterized by said base material being a semi-conductor wafer or a 
liquid crystal panel substrate in a base material art according to claim 1 to 1 6. 

[Claim 1 8] The base material art characterized by said organic substance consisting of a resist ingredient 
or an organic antireflection film in a base material art according to claim 1 to 1 7. 

[Claim 1 9] The base material processor characterized by having a means to be the base material processor 
which can enforce a base material art according to claim 1 or 10, and to irradiate ultraviolet rays at a base 
material, and a means to contact a steam, water, or ozone content water under the gas ambient 
atmosphere which contains ozone gas in a base material. 

[Claim 20] The base material processor characterized by a means to make a steam, water, or ozone 
content water contact in a base material processor according to claim 1 9 under the gas ambient 
atmosphere which contains ozone gas in a base material including a means to spray a steam, water, or 
ozone content water on a base material. 

[Claim 21] The manufacture approach of the electron device characterized by having the process which 
removes the organic substance adhering to a base material front face by the base material art according to 
claim 1 to 18. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the base material art for 
removing the organic substance which is applied to the manufacture approach of a base material art. a 
base material processor, and an electron device, especially is used by the production process, a base 
material processor, and an electron device. 
[0002] 

[Description of the Prior Art] Electron devices, such as various semiconductor devices and various liquid 
crystal displays, are used for various devices including an electric product and a computer. In order to 
manufacture such an electron device, the photolithography process which prepares a resist layer on a 
semi-conductor wafer or the substrate for liquid crystal panels in the middle of manufacture, forms a 
desired pattern by exposure and development, etches by using this resist layer as a mask, and acquires a 
desired configuration on a semi-conductor wafer or a liquid crystal panel substrate is indispensable. 
[0003] Although this resist layer is required in case it etches, after etching termination will have a great 
bad influence on the electrical property of the completed semiconductor device or a liquid crystal display, a 
display property, and dependability, when needlessness and a minute amount also remain. Therefore, it is 
necessary to carry out decomposition removal so that there may also be no residue of a minute amount. 
[0004] the approach of processing 1 resist layer with the exfoliation liquid containing an organic solvent as 
an approach of removing such a resist layer, and carrying out dissolution removal, the approach of 
processing 2 resist layers with an alkali solution, and carrying out decomposition removal, the approach of 
processing 3 resist layers with heat concentrated sulfuric acid, and "heat concentrated-sulfuric-acid + 
hydrogen peroxide solution" etc., and understanding them an oxidized part, and 4 resist layers — O 2 
plasma — processing — ashing — approach ** remove (ashing) is known. 

[0005] However, since a thick drug solution needs to be used for the approach of the above 1-3, its danger 
is also high and it is large. [ of the load to an environment ] Moreover, expensive exfoliation liquid may have 
to be used. Furthermore, in case a resist layer is removed depending on the class of drug solution, a drug 
solution must be heated, and facility cost and energy cost will become huge. Furthermore, depending on 
the class of drug solution, and processing conditions, the residue of monomolecular-layer level may occur 
on a semi-conductor wafer front face or a liquid crystal panel substrate front face. 
[0006] On the other hand, by the approach of the above 4, a resist layer and the particle of the ashing 
device origin adhere to a semi-conductor wafer front face or the substrate front face for liquid crystal 
panels, and have a bad influence on a back process. For this reason, it is necessary to perform washing of 
a semi-conductor wafer or the substrate for liquid crystal panels after removing a resist layer, and the 
increment in a routing counter is not avoided. And the approach of the above 4 must be performed under a 
vacuum environment, and the power for plasma generating is also required for it, and the facility cost for it 
and power, and energy cost will become huge. Furthermore, if the approach of the above 4 is performed, 
the front face of a semi-conductor wafer may deteriorate by the plasma damage. 

[0007] In order to conquer the above troubles, the approach of carrying out decomposition removal was 
announced by the society etc. by processing a resist layer with ozone content water recently. 
Furthermore, in order to gather processing speed, patent application is made also about the approach 
(JP,5-152203,A) of carrying out decomposition removal of the resist layer by performing hot-pure-water 
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spray processing to the bottom of an ozone gas ambient atmosphere. 

[0008] even if it use the organic substance removal technique in which these ozone be applied, not use (1) 
drug solution at all. the drug solution of superHow concentration be only use for it. and since 
decomposition of the ozone after processing be easy, it be very small, and it have the outstanding 
description that a damage be small, to the semi-conductor wafer front face or the substrate front face for 
liquid crystal panels as compared with (2) 02 plasma treatment. [ of the load to an environment ] 
[0009] 

[Problem(s) to be Solved by the Invention] Depending on however, the class of organic antireflection film 
(ARC) with which a resist ingredient and this resist ingredient may be given up and down, from research of 
this invention person Depending on or the damage by the dry etching added in a semi-conductor 
manufacture process and the damage by ion implantation In the processing under the ambient atmosphere 
containing processing by mere ozone content water, the hot~pure-water spray processing under the gas 
ambient atmosphere containing ozone gas, ozone gas, and a steam, even if it could not remove or has 
removed, it turned out that sufficient removal rate may not be obtained. 

[0010] In order to solve such a technical problem, this invention person is doing a header and patent 
application for decomposition and a removal rate improving only with ozone water by performing ozone 
water treatment about the resist ingredient with slow decomposition and the organic antireflection film of 
difficulty or a removal rate, performing UV irradiation to the organic substance (application for patent No. 
3941 [ 2000 to ]). Although prompt disassembly of a lot of organic substance was attained by this 
approach, about the resist to which high-concentration ion implantation was performed, the technical 
problem that removal was still difficult occurred. Moreover, the technical problem that increase of the 
further removal rate was desired also about the removable organic substance occurred. 
[001 1] The purpose of this invention is to offer the manufacture approach of the base material art which 
there is no residue and can process suitably more promptly the organic substance which solves these 
technical problems and is represented by the resist ingredient, a base material processor, and the electron 
device which reaches and has this base material art as a part of process. 
[0012] 

[Means for Solving the Problem] Such a purpose is attained by this invention of following the (1) - (18). 
(1) The base material art of this invention is characterized by disassembling and removing the organic 
substance adhering to a base material front face by irradiating ultraviolet rays at the base material which 
should be processed, and subsequently to this base material contacting a steam, water, or ozone content 
water under the gas ambient atmosphere containing ozone gas. According to the base material art of this 
invention, in not using ultraviolet rays, it becomes removable [ the organic substance which was not able to 
carry out decomposition removal ]. The photolysis of the organic substance is carried out by ultraviolet 
rays, and this reason is considered with since it became the gestalt which tends to be decomposed by 
ozone. In this case, when especially a steam was used, the crack occurred, and also when an exfoliation 
phenomenon was seen, it was. This crack and an exfoliation phenomenon are promoted more by performing 
UV irradiation. Especially in case this method removed the thick-film resist exceeding the resist film by 
which the deterioration layer was made on the front face by the high concentration ion implantation 
damage of 1 El 5 atoms/cm2. or 2 micrometers, it was effective. A crack occurs in the swelling of the 
above-mentioned deterioration resist film or the thick-film resist film, the ozone and water which 
permeated from this crack disassemble resist resin also from a resist lower layer side, the synchronization 
of exfoliation and decomposition breaks out, and this reason is considered with since prompt resist removal 
was attained. 

[0013] (2) In the base material art of the above (1), it is desirable by spraying a steam, water, or ozone 
content water on said base material to contact a steam, water, or ozone content water to said base 
material. It is because it is possible to supply a steam, water, or ozone water around a base material 
efficiently. 

[0014] (3) In the base material art of the above (1), it is desirable that the illuminances in the 320 to 390nm 
wavelength band or i line of said ultraviolet rays are two or less 50 mW/cm and two or more 25 mW/cm. If 
ultraviolet rays are irradiated to a base material here, exfoliation will arise by the gas produced from the 
organic substance between the deterioration layer formed on the surface of the organic substance, and the 
non damage layer equivalent to the lower layer side, or between the non damage layer and the base 
material. If the exposure conditions of ultraviolet rays are set up here according to the above-mentioned 
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conditions, gas will be suitably generated from the organic substance, and hardening of the organic 
substance by reinforcement ultraviolet rays or elevated temperature and fixing to a base material can be 
controlled, and it will become possible to remove a deterioration layer easily in a subsequent process. 
[0015] (4) In the base material art of the above (1), it is desirable that the illuminances in i line of 
ultraviolet rays are two or less 50 mW/cm and two or more 25 mW/cm. If the ultraviolet rays whose 
illuminances of i line are the above-mentioned conditions are irradiated to a base material, exfoliation will 
arise by the gas produced from the organic substance between the deterioration layer formed on the 
surface of the organic substance, and the non damage layer equivalent to the lower layer side, or between 
the non damage layer and the base material. If the exposure conditions of ultraviolet rays are set up here 
according to the above-mentioned conditions, gas will be suitably generated from the organic substance, 
and hardening of the organic substance by reinforcement ultraviolet rays or elevated temperature and 
fixing to a base material can be controlled, and it will become possible to remove a deterioration layer 
easily in a subsequent process. 

[0016] (5) In the base material art of the above (1). it is desirable to carry out. where the base material 
temperature under UV irradiation is held at 80 degrees C or less 20 degrees C or more. Thus, if the 
temperature at the time of base material processing is set up. gas will be suitably generated from the 
organic substance, and hardening of the organic substance by reinforcement ultraviolet rays or elevated 
temperature and fixing to a base material can be controlled, and it will become possible to remove a 
deterioration layer easily in a subsequent process. 

[0017] (6) In the above (1) thru/or the base material art of (5), it is desirable that the temperature of said 
gas ambient atmosphere is 200 degrees C or less. 

[0018] (7) In the above (1) thru/or the base material art of (5). it is more desirable that the temperature of 
said gas ambient atmosphere is 1 00 degrees C or less. Although chemical reaction velocity goes up and the 
temperature of a gas ambient atmosphere becomes advantageous to removal so that it is high, the 
concentration of the ozone molecule which decomposition of ozone gas becomes easy to take place in a 
gaseous phase, and contributes to an organic substance decomposition reaction becomes thin. Moreover, 
the solubility of the ozone to the moisture which exists in a base material front face will become low. For 
this reason, the temperature of a gas ambient atmosphere has desirable 200 degrees C or less, and is more 
desirable. [ of 100 degrees C or less ] 

[0019] (8) In the above (1) thru/or one base material art of (7), it is desirable that the pressure of said gas 
ambient atmosphere is one or more atmospheric pressures. 

[0020] (9) In the above (1) thru/or one base material art of (7), it is desirable that the pressure of said gas 
ambient atmosphere is 1.5 or more atmospheric pressures. It is because the amount of dissolutions of the 
ozone to the moisture which exists in a base material front face becomes high and processing is promoted. 
It is because in addition to it the moisture to the organic substance and the penetrating power of an ozone 
molecule in a base material front face become high and can promote decomposition and an exfoliation 
phenomenon more. For this reason, the pressure of a gas ambient atmosphere has one or more desirable 
atmospheric pressures, and its 1.5 or more atmospheric pressures are more desirable. 
[0021] (10) It is characterized by disassembling and removing the organic substance adhering to a base 
material front face by contacting a steam, water, or ozone content water under the gas ambient 
atmosphere which contains ozone gas in this base material, the base material art of this invention 
irradiating ultraviolet rays on the front face of the base material which should be processed. According to 
the base material art of this invention, in not using ultraviolet rays, it becomes removable [ the organic 
substance which was not able to carry out decomposition removal ]. The photolysis of the organic 
substance is carried out by ultraviolet rays, and this reason is considered with since it became the gestalt 
which tends to be decomposed by ozone. In this case, when especially a steam was used, the crack 
occurred, and also when an exfoliation phenomenon was seen, it was. This crack and an exfoliation 
phenomenon are promoted more by performing UV irradiation. Especially in case this method removed the 
thick-film resist exceeding the resist film by which the deterioration layer was made on the front face by 
the high concentration ion implantation damage of 1E15 atoms/cm2, or 2 micrometers, it was effective. A 
crack occurs in the swelling of the above-mentioned deterioration resist film or the thick-film resist film, 
the ozone and water which permeated from this crack disassemble resist resin also from a resist lower 
layer side, the synchronization of exfoliation and decomposition breaks out, and this reason is considered 
with since prompt resist removal was attained. 
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[0022] (1 1) In the base material art of the above (10). it is characterized by contacting a steam, water, or 
ozone content water to said base material by spraying a steam, water, or ozone content water on said base 
material. It is because it is possible to supply a steam, water, or ozone water around a base material 
efficiently. 

[0023] (1 2) In the above (10) or the base material art of (11). it is desirable that the temperature of said 
gas ambient atmosphere is 200 degrees C or less. 

[0024] (13) In the above (10) or the base material art of (11). it is still more desirable that the temperature 
of said gas ambient atmosphere is 100 degrees C or less. Although chemical reaction velocity goes up and 
the temperature of a gas ambient atmosphere becomes advantageous to removal so that it is high, the 
concentration of the ozone molecule which decomposition of ozone gas becomes easy to take place in a 
gaseous phase, and contributes to an organic substance decomposition reaction becomes thin. Moreover, 
the solubility of the ozone to the moisture which exists in a base material front face will become low. For 
this reason, the temperature of a gas ambient atmosphere has desirable 200 degrees C or less, and is more 
desirable, [of 100 degrees C or less ] 

[0025] (14) In the above (10) thru/or one base material art of (13), it is desirable that the pressure of said 
gas ambient atmosphere is one or more atmospheric pressures, 

[0026] (15) In the above (10) thru/or one base material art of (13). it is still more desirable that the 
pressure of said gas ambient atmosphere is 1 .5 or more atmospheric pressures. It is because the amount 
of dissolutions of the ozone to the moisture which exists in a base material front face becomes high and 
processing is promoted. It is because in addition to it the moisture to the organic substance and the 
penetrating power of an ozone molecule in a base material front face become high and can promote 
decomposition and an exfoliation phenomenon more. For this reason, the pressure of a gas ambient 
atmosphere has one or more desirable atmospheric pressures, and its 1 .5 or more atmospheric pressures 
are more desirable. 

[0027] (16) In the above (1) thru/or one base material art of (15), after contacting a steam, water, or ozone 
content water under the gas ambient atmosphere which contains ozone gas in said base material, water or 
ozone content water can also wash said base material further. This, When residue remains by processing 
under a gas ambient atmosphere, it becomes possible to flush this residue according to a stream. In this 
case, if ozone content water is used, since it will become possible to wash away, disassembling the organic 
substance, residue removal nature can be raised more. 

[0028] (17) In the above (1) thru/or one base material art of (16), said base material can be a semi- 
conductor wafer or a liquid crystal panel substrate. 

[0029] (18) Said organic substance can consist of a resist ingredient or an organic antireflection film in the 
above (1) thru/or one base material art of (17). Therefore, in this invention, effectiveness is in the resist 
exfoliation in a semi-conductor substrate or the substrate for liquid crystal panels, and processing of an 
organic antireflection film. 

[0030] (19) The base material processor of this invention is a base material processor which can enforce a 
base material art the above (1) or given in (10), and is characterized by having a means to irradiate 
ultraviolet rays at a base material, and a means to contact a steam, water, or ozone content water under 
the gas ambient atmosphere which contains ozone gas in a base material. 

[0031] (20) It is desirable that a means to make a steam, water, or ozone content water contact under the 
gas ambient atmosphere which contains ozone gas in the above (19) in the base material processor of a 
publication at a base material includes a means to spray a steam, water, or ozone content water on a base 
material. 

[0032] (21) The manufacture approach of the electron device of this invention is characterized by having 
the process which removes the organic substance adhering to a base material front face by the base 
material art the above (1) thru/or given in either of (18). For this reason, since a resist etc. can be more 
completely removed from a base material front face, the dependability of the electron device (a 
semiconductor device and liquid crystal equipment) manufactured can be raised. Moreover, since a resist 
etc. can be more efficiently removed from a base material front face, an electron device (a semiconductor 
device and liquid crystal equipment) can be manufactured more by low cost. 
[0033] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on an operation 
gestalt. 
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(Operation gestalt 1) The operation gestalt 1 of this invention is explained based on a drawing below. 
Drawing 1 is the explanatory view of the resist exfoliation processing concerning the operation gestalt 1, 
The substrate 1 which should be processed is a semiconductor wafer after etching to which a resist 
remains on a front face. The base material processor 100 equips the supply nozzles 5. such as a steam 
which introduces Rota 2 holding the container 7 made from a quartz, and a substrate 1, the ozone gas 
installation hole 4 which introduces ozone gas, a steam, water, or ozone content water, the exhaust hole 6 
which exhausts the inside of equipment, and the substrate with the UV lamp 3 which irradiates ultraviolet 
rays. 

[0034] With the operation gestalt 1 , the organic substance adhering to a base material front face is 
disassembled and removed by irradiating ultraviolet rays at the base material which should be processed, 
and contacting a steam, water, or ozone content water under the gas ambient atmosphere which contains 
ozone gas subsequently to this base material. With this operation gestalt 1, ultraviolet rays are first 
irradiated to a semi-conductor wafer with a resist at the base material and concrete target to which the 
organic substance adhered. Subsequently, the gas containing ozone gas is introduced, and under this 
ambient atmosphere, a steam, water, or ozone water is made to live together, and is processed. 
[0035] A separate processor or a separate container may perform processing under UV irradiation and an 
ozone gas ambient atmosphere, and the same processor or the same container may perform it. Drawing 1 
shows the case where the same processing container performs. 

[0036] (Operation gestalt 2) With the operation gestalt 2, the organic substance adhering to a base material 
front face is disassembled and removed by contacting a steam, water, or ozone content water under the 
gas ambient atmosphere which contains ozone gas in this base material, irradiating ultraviolet rays on the 
front face of the base material which should be processed. With this operation gestajt 2, it puts into the 
base material to which the organic substance adhered, and the processing container with which the 
aperture of quartz glass specifically attached the semi-conductor wafer with a resist. Letting a quartz- 
glass aperture pass and irradiating ultraviolet rays, ozone gas is introduced, and under this gas ambient 
atmosphere, a steam, water, or ozone water is made to live together, and is processed. 
[0037] The approach of supplying ozone gas in the approach of supplying ozone gas and a steam in 1 
processing container and 2 processing containers as an approach of making ozone gas, a steam and water, 
or ozone water coexisting also with the operation gestalt 1 and the operation gestalt 2, and supplying 
ultrapure water or ozone water in a spray or a shower is raised. Although the thin water screen formation 
on a semi-conductor wafer is satisfactory in that case, the unevenness of processing may occur by 
adhesion of the waterdrop by dew condensation, the spray, or the shower. In order to perform promptly 
supply of the matter which prevents this waterdrop and participates in a reaction, and removal, the 
cassette containing a semi-conductor wafer or a wafer may be rotated. 

[0038] Moreover, although ozone gas and coincidence may be supplied about the steam, water, or ozone 
water made to coexist with ozone gas, after supplying a steam, water, or ozone water, supply of ozone gas 
may be started. About the ambient temperature of processing, when processing by making a steam coexist 
with ozone gas, in order to prevent decomposition of the ozone gas in an elevated temperature, it is 
desirable preferably to process at 80 thru/or 150 degrees C 200 degrees C or less. When processing by 
making ozone gas, water, and ozone water live together, 20-90 degrees C is preferably desirable 100 
degrees C or less. Moreover, it is possible by performing raising processing for the pressure in a processing 
container to gather removal effectiveness. 

[0039] (Example 1) The semi-conductor wafer to which 4 micrometers (JSR NFR015) of negatives resist 
for i line exposure were attached was set to the processing container after irradiating ultraviolet rays for 2 
minutes using a low-pressure mercury lamp (Japan Storage Battery L650TS). The ambient atmosphere of 
a processing container and the interior was heated at 100 degrees 0, and the steam was made into 
discharge and a steam ambient atmosphere from the nozzle installed near the semi-conductor wafer. 
Subsequently, a part for ozone gas 1L[ of concentration 300 mg/L ]/was supplied, and processing for 10 
minutes was performed. This resist was removed, when it took out from the processing container and 50 
ppm ozone water performed the rinse for 3 minutes. The above-mentioned resist for i line exposure is used 
here corresponding to an ultraviolet ray lamp with the bright line spectrum with a peak of the wavelength of 
365nm of an ultraviolet area. Moreover, the resist for g line exposure corresponding to an ultraviolet ray 
lamp with the bright line spectrum with a peak of the wavelength of 436nm is also known. 
[0040] (Example 1 of a comparison) The UV irradiation in an example 1 was excluded. Although exfoliation 
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removal of some resist film was carried out, most remained. 

[0041] (Example 2) The semi-conductor wafer with which the deterioration resist film which performed 
1E15 atoms/cm2 ion implantation stuck As+ to 4 micrometers (JSR NFR015) of negatives resist for i line 
exposure was set to the processing container with the aperture made from quartz glass. The steam was 
made into the discharge steam ambient atmosphere from the nozzle installed near the semi-conductor 
wafer, irradiating ultraviolet rays using a high-pressure mercury lamp (Japan Storage Battery HI-6), after 
heating the ambient atmosphere of a processing container and the interior at 100 degrees C. Subsequently, 
this resist was removed, when a part for ozone gas 1 L[ of concentration 300 mg/L ]/was supplied and 
processing for 10 minutes was performed. 

[0042] (Example 2 of a comparison) The UV irradiation in an example 2 was excluded. Although the crack 
had occurred on the resist film, most remained. 

[0043] (Example 3) Antireflection film (Shin-etsu chemistry DUV-42) The resist film attached 0.1 
micrometers was set to the processing container with the aperture made from quartz glass. The steam was 
made into the discharge steam ambient atmosphere from the nozzle installed near the semi-conductor 
wafer, irradiating ultraviolet rays using a high-pressure mercury lamp (Japan Storage Battery HI-6), after 
heating the ambient atmosphere of a processing container and the interior at 100 degrees C. Subsequently, 
this resist was removed, when a part for ozone gas 1L[ of concentration 300 mg/L ]/was supplied and 
processing for 5 minutes was performed. 

[0044] (Example 3 of a comparison) The UV irradiation in an example 3 was excluded. It was before and 
after processing, and was almost changeless to the thickness of an antireflection film, and removal was 
impossible. 

[0045] (Example 4) The semi-conductor wafer with which the deterioration resist film which performed 
1E15 atoms/cm2 ion implantation stuck BF2- to 1 micrometer (Mitsubishi Chemical MCPR iSOOOP) 
thickness of positives resist for i line exposure was set to the processing container after irradiating 
ultraviolet rays for 2 minutes using a low-pressure mercury lamp (Japan Storage Battery L650TS), The 
ambient atmosphere of a processing container and the interior was heated at 100 degrees C, and the 
steam was made into discharge and a steam ambient atmosphere from the nozzle installed near the semi- 
conductor wafer. Container internal pressure was set to 0.2MPa(s) at that time. With this pressure 
maintained, a part for ozone gas 1L[ of concentration 300 mg/L ]/was supplied, and processing for 10 
minutes was performed. This resist was removed, when it took out from the processing container and 50 
ppm ozone water performed the rinse for 3 minutes. 

[0046] (Example 4 of a comparison) The UV irradiation in an example 4 was excluded. Residue was seen 
although exfoliation removal of some resist film was carried out. 

[0047] (Example 5) The positive resist for excimer exposure (Tokyo adaptation TDUR-P015) set to the 
processing container with the aperture made from quartz glass the semi-conductor wafer attached 1 
micrometer. Supplying a part for ozone gas 1 L[ of concentration 300 mg/L ]/, using the low-pressure 
mercury lamp, it let quartz glass pass and ultraviolet rays were irradiated. All resists were removed by 
carrying out the spray of the 80-degree C warm water to a semi-conductor wafer for 6 minutes by part for 
flow rate 0.25L/under these conditions. 

[0048] (Example 5 of a comparison) The UV irradiation in an example 5 was excluded. For 10 minutes was 
taken to remove the resist film. By the way, the artificer found out that various experiments and 
examination were performed and there was singularity about the exposure conditions of ultraviolet rays 
besides the above-mentioned experiment. 

[0049] Drawing 2 is the explanatory view of the experimental device for performing the base material art 
concerning the gestalt of this operation. As shown in this drawing, the experimental device 10 consists of 
the exposure section 14 which hits ultraviolet rays to the semi-conductor wafer 12 used as a base 
material, and the ozonization section 1 6 prepared in the latter part of the exposure section 1 4 concerned. 
[0050] The exposure section 14 is using the case 18 as the body, and while the ultraviolet ray lamp 20 is 
attached, the stage 22 which it can go up and down is established in the head-lining side in the case 18 
concerned at the lower part side of said ultraviolet ray lamp 20. For this reason, by recording the semi- 
conductor wafer 12. the irradiation range of the semi-conductor wafer 12 to an ultraviolet ray lamp 20 can 
be adjusted to the stage 22 concerned. In addition, in the ultraviolet ray lamp 20. the peak wavelength of 
the ultraviolet rays emitted by the power being 600W (lamp voltage: 130V and lamp current:4.9A) is 254nm 
and 365nm. 
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[0051] Moreover, in the stage 22, the cooling water from a refrigerator (chiller) 24 circulates, and it can 
cool now by working the refrigerator 24 concerned on it to the temperature which set up beforehand the 
temperature of the semi-conductor wafer 12 which went up with the ultraviolet ray lamp 20. 
[0052] On the other hand, the ozonization section 16 of the other side which constitutes an experimental 
device 10 is using the chamber 26 as the body, the interior has false-floor structure, and the top floor 
plate 28 has a vesicular structure. In addition, the volume of the chamber 26 which constitutes the 
ozonization section 16 used for an experiment is 3 835cm. 

[0053] And while ozone water 32 is filled by the top floor plate 28. a stage 30 is established in the water 
surface bottom of this ozone water 32. and the registration of said semi-conductor wafer 12 is enabled. 
Moreover, while introductory tubing which makes the supplied air of ozone gas possible is formed between 
the bases 34 and the top floor plates 28 in a chamber 26, the exhaust pipe 38 for exhausting the gas which 
occurred in the chamber 26 is formed in the head-lining side of a chamber 26. and conduction of the gas of 
a chamber 26 can be planned. And the heater for heating (not shown) is formed in the front face of a base 
34. and it enables it to attain evaporation of ozone water 32. 

[0054] Thus, the artificer changed the exposure conditions of ultraviolet rays using the constituted 
experimental device 10, and the conditions the resist film used as the organic substance formed in the 
front face of the semi-conductor wafer 1 2 becomes easy to remove were found out. The result is indicated 
to be the detail of each experiment to the following from an example 6 to an example 9. 
[0055] (Example 6) An example 6 fixes the irradiation time of the ultraviolet rays which irradiate the resist 
film 40, and compares the effect by the irradiation range (the so-called illuminance strength). According to 
this example, the resist (positive) film 40 of a novolak system is first formed in the front face of the semi- 
conductor wafer 12 used as the candidate for an experiment by the thickness of 1 micrometer, and, 
subsequently, only 1E15 atoms/cm 2 carries out the ion implantation of Lynn (P) toward the front face of 
the resist film 40 concerned from the upper part of said resist film 40 (placing energy is 30keV). Thus, if an 
ion implantation is performed to the front face of the resist film 40. the front face of the resist film 40 will 
serve as a deterioration layer, and the resist film 40 concerned will serve as two-layer structure of a 
deterioration layer and the non damage layer located in the lower layer of this deterioration layer (see 
drawing 7 ). 

[0056] The semi-conductor wafer 1 2 which passed through such a process is put into the interior of a 
case 18, and it puts on record on a stage 22. And after recording the semi-conductor wafer 12 on a stage 
22, you make it go up and down the stage 22 concerned, between the semi-conductor wafer 1 2 and 
ultraviolet ray lamps 20 is set as the distance of arbitration, and UV irradiation is performed for 2 minutes 
in the condition. 

[0057] And after performing fixed UV irradiation in the exposure section 14, the semi-conductor wafer 12 
is moved to the ozonization section 16 from the exposure section 14, and the resist film 40 is removed on 
conditions as shown in the table mentioned later. 

[0058] After drawing 3 sets up gradually the distance of a semi-conductor wafer and an ultraviolet ray 
lamp and fluctuates exposure reinforcement, they is the table showing the result of having compared the 
removal degree of the resist film in the ozonization section, and the enlarged drawing showing the surface 
state of the semi-conductor wafer in a monograph affair. 

[0059] The illuminance of the ultraviolet rays irradiated by a break and the semi-conductor wafer 12 among 
1 1 5mm - 252mm in five steps in the distance of the semi-conductor wafer 1 2 to an ultraviolet ray lamp 20 
as shown in this drawing was changed between 27.3 mW/cm2 - 90 mW/cm2. In addition, the column by the 
side of the rightmost in this drawing (1) shows the condition of exfoliation numerically, and 1 is in the best 
condition and. subsequently it is shown in order of 2 and 3. Moreover, about the illuminance of an 
ultraviolet ray lamp 20, it measured by installing an exposure meter on a stage 22. 

[0060] Although this drawing (2) carries out expansion observation of the condition of the semi-conductor 
wafer 12 that removal of the resist film 40 was made by the ozonization section 16, it is what has the 
largest area from which the resist film 40 was removed for the sample of No9. The resist film 40 which 
furthermore remained on the front face of the semi-conductor wafer 12 had exfoliated and come floating 
by the exposure of ultraviolet rays, and processing under the gas ambient atmosphere containing ozone 
gas, and having removed by subsequent rinsing was possible. Moreover, it was possible for there to have 
been no residue and to have removed more suitably by using ozone water for rinsing. 
[0061] In addition, the range by which the range by which the range without hatching showed the part 
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which the front face of a semi-conductor wafer has exposed in this drawing (2), and hatching was carried 
out in the direction of slant showed the part which the front face of a non damage layer has exposed, and 
hatching was carried out in the vertical direction shows the part which the front face of a deterioration 
layer has exposed (the same is said of drawing 4 - drawin g 6 ). 

[0062] On the other hand, since the temperature of semi-conductor wafer 12 front face will rise if 
exposure reinforcement of ultraviolet rays is made high as shown in the sample of No2 or No6, it becomes 
difficult for the non damage layer which constitutes the resist film 40 to stick to the front face of the 
semi-conductor wafer 12 (sticking), and to remove the resist film 40. Moreover, with the sample of NolO, 
the exposure reinforcement of ultraviolet rays is weak, and since the temperature of semi-conductor wafer 
1 2 front face does not rise, it becomes clear that it is difficult to make exfoliation fully cause. 
[0063] (Example 7) An example 7 compares the effect by the irradiation time of the ultraviolet rays which 
irradiate the resist film 40. in addition is the same. [ of conditions ] According to this example, the semi- 
conductor wafer 12 with which the resist film 40 explained in the example 6 was formed was thrown into 
the exposure section 1 4. the irradiation time of an ultraviolet ray lamp 20 was changed, and it checked 
whether a difference would be found by removal of the resist film 40. 

[0064] Drawing 4 is the table showing the result of having fluctuated the irradiation time by the ultraviolet 
ray lamp, and having compared the removal degree of the resist film in the ozonization section, and the 
enlarged drawing showing the surface state of the semi-conductor wafer in a monograph affair. As shown 
in the enlarged drawing of this drawing (2), even if it fluctuated the irradiation time by the ultraviolet ray 
lamp, it was checked that a difference is not looked at by the removal degree of the subsequent resist film, 
and there is sufficient effectiveness by the exposure for about 2 minutes. Moreover, the resist film 40 
which remained on the front face of the semi-conductor wafer 12 had exfoliated and come floating by the 
exposure of ultraviolet rays, and processing under the gas ambient atmosphere containing ozone gas. and 
having removed by subsequent rinsing was possible. Moreover, it was possible for there to have been no 
residue and to have removed more suitably by using ozone water for rinsing. 

[0065] (Example 8) In case an example 8 irradiates ultraviolet rays, it carries out comparison examination 
of whether fluctuate the temperature of the semi-conductor wafer 1 2 and the removal degree of the resist 
film in the ozonization section is changed by this, and is the same. [ of other conditions ] According to this 
example, the semi-conductor wafer 1 2 with which the resist film 40 explained in the example 6 was formed 
is thrown into the exposure section 1 4. And work a refrigerator 24, a stage 22 is made to circulate through 
cooling water, and the temperature of the semi-conductor wafer 1 2 is controlled. In this example, the 
temperature of the semi-conductor wafer 1 2 under UV irradiation was set as the three-stage, and it 
checked whether the removal degree of the subsequent resist film would be changed. In addition, since the 
temperature of the semi-conductor wafer 12 rises during UV irradiation, this temperature shows the 
maximum temperature which reached during processing. 

[0066] Drawing 5 is the table showing the result of having fluctuated the temperature of a semi-conductor 
wafer and having compared the removal degree of the resist film in the ozonization section, and the 
enlarged drawing showing the surface state of the semi-conductor wafer in a monograph affair. As shown 
in the enlarged drawing of this drawing (2), the sample of No9 has the highest removal degree of the resist 
film 40. and. subsequently to the sequence of No20 and No19, has become. In addition, the decision 
criterion of a desquamative state is the same as that of the example 6 mentioned above. Although the 
resist film 40 crocodiles finely and most removal itself is not performed with the sample of No19 This will 
be discharged from the crack which the gas (N2 grade) which occurs with heating produced from the 
interior of the resist film 40 so much on the resist film 40, and removal of a deterioration layer was not 
fully completed, A non damage layer sticks to the front face of the semi-conductor wafer 1 2 according to 
an elevated temperature (sticking), and it is thought that it is because it became difficult to remove the 
resist film 40. Moreover, although residue exfoliated and was removed about the sample of No9 by post- 
rinsing, about the sample of No20, a part of residue stopped at being removed. Furthermore, about the 
sample of No19, residue was not able to be firmly fixed to the semi-conductor wafer 12, and was not able 
to be removed to it. 

[0067] (Example 9) After an example 9 irradiates ultraviolet rays at the resist film 40. it sets up neglect 
time amount, carries out comparison examination of whether the removal degree of the resist film in the 
ozonization section is changed by this, and is the same. [ of other conditions ] According to this example. 
UV irradiation was performed to said semi-conductor wafer 12 on condition that best [ which already 
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became clear in the example 6 - the example 8 ], and it checked whether a difference would be found by 
removal of the resist film 40 with the difference of subsequent neglect time amount. 
[0068] Drawing 6 is the table showing the result of having fluctuated the neglect time amount after UV 
irradiation, and having compared the removal degree of the resist film in the ozonization section, and the 
enlarged drawing showing the surface state of the semi-conductor wafer in a monograph affair. It was 
checked that the detachability of the resist film 40 gets worse as were shown in the enlarged drawing of 
this drawing (2) and neglect time amount became long, after irradiating ultraviolet rays at the resist film 40. 
This can consider the phenomenon in which a deterioration layer, a non damage layer or a non damage 
layer, and a base material will stick again by factors, such as a temperature fall by neglect, although the 
bonding strength of the interface of the deterioration layer and non damage layer in the resist film 40 or 
the interface of a non damage layer and a base material falls by UV irradiation. It is desirable to move 
promptly the semi-conductor wafer 1 2 which ultraviolet rays were made to irradiate to the ozonization 
section 16 from the exposure section 14, and to perform removal of the resist film 40 by the result of this 
example. 

[0069] As mentioned above, as shown in an example 9 from the example 6 mentioned above. It was 
checked that the removal degree of the resist film 40 changes greatly with exposure conditions of 
ultraviolet rays. And by the difference among these terms and conditions, it presumes as follows about the 
reason for changing the removal degree of the resist film 40, and the reason which exfoliation produces in a 
deterioration layer. 

[0070] Drawing 7 is the abbreviation sectional view of a semi-conductor wafer In which the resist film was 
formed. As shown in this drawing, the resist film 40 is formed in the front face of the semi-conductor wafer 
12. And as for the resist film 40 concerned, the deterioration layer 42 is formed of dopes, such as Lynn (P), 
and the resist film 40 has two-layer structure of the deterioration layer 42 concerned and the non damage 
layer 44 located in the lower layer of this deterioration layer 42 by them. 

[0071] And as shown in this drawing, after an ion implantation is not lost, but association of P and C is 
observed, and the basic structure of the novolak resin which is the component of a resist although only 
deterioration layers were collected and NMR analysis of 31 P and 13C was performed after carrying out P 
ion (one El 6) impregnation at the resist film 40 is supposed that P Is constructing the bridge mutually in 
the benzene ring of novolak resin. 

[0072] If ultraviolet rays are Irradiated at such resist film 40. association of the nitrogen In a resist (N) will 
be cut, gasification and air bubbles will be generated with heating, and It will be thought that the 
deterioration layer 42 exfoliates from there. In the resist film 40, it becomes a focus how removal makes a 
difficult deterioration layer exfoliate from a wafer front face efficiently. That is, it is important to set up 
conditions to which the occurring gas arises in the interface of a deterioration layer and a non damage 
layer, and said deterioration layer is floated. And if a deterioration layer can be made to exfoliate efficiently, 
since it is easy compared with a deterioration layer, removal of the non damage layer which becomes a 
lower layer side can remove the resist film 40 efficiently. 

[0073] Moreover, as shown by the example mentioned above, with the rise of the temperature under UV 
irradiation, membranous hardening and fixing to a base material occur, and the cause by which detachability 
falls with the increment in the temperature at the time of processing is considered for changing to the 
condition of being on the contrary hard to be excepted. Moreover, gas escapes from the crack generated 
according to the elevated temperature, and it can also be presumed to be one of the causes that a film 
float stops being able to occur easily. [ many ] 

[0074] In addition, in the gestalt of this operation, although the class of resist was made into I line 
POJIREJISUTO (PFI-58A7 and MCPRH8000P) of a novolak system Even if you may make it use i line 
NEGAREJISUTO (NFR-015) of a novolak system, and a KrF excimer styrene system resist (TDUR- 
P015AC). for example and it uses these resists, without being limited to this gestalt It is checked that said 
resist is removed in the exposure of ultraviolet rays and the combination of ozone/steam. 
[0075] Moreover, you may make it boron (B) and aluminum (aluminum) used for the atom by which an ion 
implantation is carried out to the semi-conductor wafer 12. without being limited to Lynn (P), Furthermore, 
it cannot be overemphasized that what the deterioration layer 42 formed in the front face of the resist film 
40 is not limited to what is formed of an ion implantation, for example, is formed of dry etching is contained. 



[0076] 
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[Effect of the Invention] As stated above, it becomes possible for there to be no residue, to decompose 
more promptly and to remove suitably, the organic substance which is represented by the resist ingredient 
according to this invention. Especially in case this invention removed the thick-film resist film exceeding 
the resist film by which the deterioration layer was made on the front face by the damage by high 
concentration ion implantation, or 2 micrometers, it was effective. Moreover, when manufacturing electron 
devices, such as a semiconductor device and a liquid crystal display, by this invention, a resist ingredient 
and organic contamination can be removed suitably, without degrading the shape of front planarity, such as 
a semi-conductor wafer and a substrate for liquid crystal panels. And the point that this invention is most 
excellent is for an advantage which was described above to be enjoyable, contributing to solution of an 
environmental problem. 
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[0025] (14) ±16 ( 1 0 ) ( 1 3 ) ©U 

•r*i*>©Stt«iil:^rS«:*j(,>r«, mffBmi*#fflm©lE 

[0 026] (15) ±12 ( ] 0 ) T^S { 1 3 ) ©ti 
•r*iAi©S««!iffi7iffi{C*JCi-Ct3:, B?id^<*^Hm©IE 



(5) 
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[0027] (16) ±n(i) nm ii 5) <Di,^-r 

fiSS-ttfc^. 3 6K:7fcX«:ty>^W*-Cmieai^?:j5t 10 

[0 02 8] (17) ±fB ( 1 ) TbM ( 1 6 ) (Dt^-r 
[00291 ( 1 8) ±ie ( 1) TbS ( 1 7 ) ©t^T 20 

[0030] (19) *l%?g©S**«5Si^g». ±fB 

( 1 ) 3?.« ( 1 0 ) iciEM<Dmipt!imy]m'kmmr^c 

[003 1 ] (20) ±iB ( 1 9 ) (ciaigCDSttSaS 

[0032] (21) *^Bj(Dm^^7=,N- ^ XCDISJ^:/? 
^tt. ±12 ( 1 ) TbM ( 1 8 ) 0D(,»-rn*i«cia4|<DS« 

-SXg^rWr-SCt^rmiT-S. C<Dtctb. SW^ffi 40 
[003 3] 

mtm^ 1 ) fclTCC3(!:^|g<Dj|lffiJ^,« 1 ^aM«cS-:> so 
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i.^xim-r^, m i «ias}B!« i (c^^^sui^x nwsiei 
s©ift?^^-c*^>, itts-r^^ssHJ. Office 
^*«gla■r-5xv^>^»^^s<o*3i^*■5x-''^-c^>&. s 

WSiiS^S 1 0 0 «. 5^S©gS7 . 1 ^^f- 
4. TkMim. *X«:i-V^>^«**jgATS*^^« 

iiT^?:MI4-r U V ^ >:7'3 5:ffl;trt>2,, 

[0034] mi^Bm 1 -c«. tos^'<*s*t{c^ji-ifii 

<!:«: J; 0 , SWaffiK:ft«-r U 
[0035] m9mmmi6j:lJf^V>ii:^.^mm.TX<D 

m—<o!mmw'Stfcimmxmj:-z,xi>!^\.^, hi 
[0036] (i^jg.^2 ) mmmm2xi,t. m^-r^ 

«»*»l!?Rcm^Uri>^. C ©106)15^ 2 -Ct*. 
«J*i«gbfcSl5t. :S*fi«]K:»U-:^X hW^cD^^^:-!; 
x/>-«r. 5l^*'7Xcr)^©oi,»/c^S@SfCAn-5. 

[0037] mm^^ 1 . mi&nm2 it. ^i/>:^fx 

«. 1 ) *!l8i?SfSF^K::tV>:tfXRJ/7K^m?:«»&-r2. 
2) mm^f^ic*V>t}:^=S:m^L. m¥i^X 

(0 03 8 1 5J-V^>**;^t^tfif3#4*^.5i. * 

>*';^©flt*&=&P3>&L/-cfcm^. «iai©#Bmsstc-:> 

^. lgSr©*y>*'>^©^JS<SrK»</c«?). 2 0 0-CJa 
T. »*ty<«, 8 0«cl>l/l 5 0*c-ci!iSi-r«>c:i*5 
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=kn'?m^\t, lOO-CWT. »*b<»20~90-C 

(0039] (mmm i ) f as 

^>:/(B3fES?lfe L650fT5)*fflC»rSllii-iEi*2^PBlMi* 

»Ha?r 1 0 0 'Cicmmb. ^./N-ia^cc^g 

'Xt^r. iggS 0 0 m g/LO?:t V^^Z/X 1 L/^3^=£«*& 10 
b. 1 0^PHl<DJ!iS?r?fofc, MS^S*>e.aKOtBb. 
5 0 p pm^y>7k"C3^PB^U>;^ife^f•:>/c<!:C-5., SE 

i?X h i «. SII?f«C[> 3 6 5 n mCDj^S* f - <t b/c 

-5t>©-C*4. *fc4 3 6nm<Djgg^fcr-d'<fcL/c» 

[0040] (ifc^sw 1 ) mmm i «c*jw ^m^ymm 

^&m>/c. Ui?xHB©-gRttii]fSI^*3n/c*s. :AcgB 20 

[0 04 1] (»fe^2) K3S 
R NFR015)4 liintCA s 1 E 1 5 atoms/an' -f :t >fT 

a?§S*jJ:cjfrtSP©SHSi«r 1 0 oxi«:ftnf»Lfc». 

€rttaO*^^#BSii Lfc. ;>CC>-Cigg3 0 0 m g/ 

Loy*v>if:^iLX^^m^u, lo^r^ammi:^ 30 
[0042] ( tbg^CT 2 ) mmm 2 (c*$w 2>si^^ff§s* 

[0043] (.mmm 3) mimitm mmt^oN-A 

fflm^rl OO'CtCttl^L/cf^. ii5II*Sg7>7-(B:*:m 
tUtc. 'Xi^^-C. igg3 0 Omg/L ;^ 1 L 

[0044 ] ( mm 3 ) mmm 3 cc *jw .s^niSHsw 

[004 5] (UMPH ) i;^7feffl*-t^MUi>X h (H 
S{b^ MCPR i8000P)l amM<ltCBF'-€: 1 E 1 5 ato 

fc^H^^^-i; a: igJE*Sfi7>:/(H2{^«?fe L650T 50 
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V utc. i&siss*}icfrtgBC!>#Hm^ 1 0 0-ctcmm 

0. 2MPatl//c. WKlh^m-ytc^t.. iSgSOO 
mg/L©*^/>;tfX 1 L/^=kmS^ly. 1 O^ISKDiffl 

*-C3:aPai;>X^if-5fctC6. llEUi^X 

[0 04 6] <tt^«a|4) jlifeP!l4 6C*jtt4Sli1-IUSW 
*m>/c. Ui?X hE(D— gB»iiJS8^4Snfc*s. j^S 

[0047] imSiWb) x+JxvSjigffljfCi^MUi^X 
h (K^Ic;{1:tdur-poi5)*5 i u miii,^fc^FMt^'^ * /n— 

K3 0 0 m s/L©sf \/>#X 1 L/:»*tt*&t/ife3&J 

9mi:mmutc. m^^r-c^^mi^'^ ^^^-v:. so-c 
©s**SEao. 2 5 L/;»^r6^raxyu-T^ci 

[0048] < j:b$504 5 ) mmm 5 tcfcit ssi^i-msm 
**t>/c. U't^xhjii^^^^^.occio^ra^^L 

[ 0 0 4 9 ] H2». **iS<D}^.«{c^€,S««iS:&ffi 

^«r*t:-5MWgP 1 4 ^I^LKHgp l 4 ©f^Stca:^ 

[0050] MBiSH 1 4 tt. 1 8 UTfe 
*). ^K^^l 8f^<D^fiiKCB. ^ii«7>7'2 0 3!»i 

■5. C©/ce?>SKXf--v'2 2(Ciii^(*-:;:t-'M 2«re 

«g-r-5c<fc. sli1■S5'>7•2otc*f•^■s*®«:•^?*^^ 

1 2®MS*[ss*iaM-rsci*5-c^^, 

>7'2 0«. 'e-«Z>m:^J*i6 OOW (^>:7*mjl: 130 
V, ^>7-S«E:4. 9A) itC^rteO. SrSSgil^ 
i^©t-i;jKS», 2 54nm*i<tC^3 6 5nin<!:«c-5 

[0 05 1 ] X7^-J>2 2«:{i. (5^^ 

-) 2 A1fih<0^i^im^lyX*sn . ^R?*»tS2 4 

4i^{*'i»:cyM 2©Se^*6*iD«)i^U/<:©S4t? 

[005 2] mmtm. i o ^mss-r ^.ftfe:/?®]©^ 

V>^&agp 1 6 {J. 5^■f>/^•2 6<S:*{*<^:Urte•5. ^ 



u 

I 6=k^fS.rh^*>^^2 3(0^m\t. 835cm' <!: 

[0053] ■eL-C±fflimS2 8tC»3r>/>*3 2*i® 

e>n-5<tifeCC. C<D:*-y>*3 2©7kS±^ilI(C»;^f• 
-i> 3 0 Aim) en. Mie^jg*-? * -'^ i 2 ^mMoim 

tCUTl>-&. *fc^ + >^<2 6{C*JW«>jSB3 4i±fflJ 

+ >-'<2 6rtK:^o/c*';^^gt»-r^fc*®gtm'g3 
83&Jta:W6nr*J»). ^i'>-'^*2 6<D:«/;^©jiS£^B*l 10 

<Db-:> (07ni*r) t&SHi'bti. * 3 2 C!>M{t 

(0 054 ) CODi^tC^fiS^il/cSIK^gl 0?:fflli 

^> 1 2 ©SMtCJ^fiS s titcmmi i -5 U i^;^ h )g*s^ 

[0 05 5] (HJStaie) ^e«6«. U':^;^h^4 0 
icmm-r^mnfSicDmM'^mimML. mmmm. a>t> 20 

{Ci•r>';^'^t^4'*© (!j<S>) Hg4 0 4^ 1 yni 

©j?i?^r-ff$fiS;u-c*j*. ^Xt-^-Cmiieuyx HR4 o©± 
^igui^;^ hK4 0©a®K:rsj35>-,-ci>> 

(P) «■! E 1 5atonis/cirfA:W-r*>aA-r-5 (fT 

^iX«?fi;^;l.=f{J, SOkeV). C©<fc^(CU5;>X h 

M4 0©^MK:Stow:i->aA4tf^«. u-:^xhM4 
0©Rffi*s^MS«tii«3. SS^US^X Hg4 0». 
Hi, C©^MJB©THK:fil[Sf -5>'>d''^-S?JS<!:© 30 
2HtS^<t:):t.5 (07 5:#M) . 
[005 6] C©<t ^ ^£Xifi^:^fc^^(*'J> 1 2 * 

M»i 8©F«3g|J«:An. X7^-':^2 2«:s«-r*. *U 

r^l^^i^-^i/N 1 2 5rX7^— :^2 2CcaigO/i:f^li. s 
g[X^-i^2 2 =S:SP43i+. ^I^^i*-? x/M 2 

^>-3'2 0i©ra*tt^©Kftt{cS:SL. -€-©imrsl 

M-^M*t5:25}K?T^. 

[ 0 0 5 7 ] LXmmS^ 1 4 «C*j(,»r— ^©Sli1-«M 
tJ*tT-cfcfa«. ^J^^^-i? ^-'M 2 «rMWgiJ 1 4 ::^ 

[0 05 8] 03«. ^(*■i7*-'^<?:^^^m7>y^© 

vitaagpcc te w s u X F ^©i^^e^t » ^Srtbis u /c*s 

S^fr«:*iW.2,iti^(*"i7^/N©^MR<^ 

[0 05 9] ^miC7ikr^'>icm9\-m^>y2oiC)(i-r 

^^mi^-tf :xif^ 1 2©iE^^l 1 5min~2 5 2mm© 
ra-C5l8|gCCE^»). *«»'?*-'M 2«:.^Sf3n^.SII 
9^m<omMi2 7 . 3mW/cm'~9 OmW/cm'© 50 
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mx-^it^i±fc, tjii^mm (i ) K:fcwi^:fe{ai©«a 

7 > 7' 2 0 ©MgCCOC i-C li. ;^ ^- i-J 2 2 itcgjfeit 

[0 060] l^a (2) :tV>9&m&l 6tCj:oT 
Ui^;^ hS4 0©^56*i>i3nfc*^«:'t7a;>'N 1 2©t^ 
m^it:kmmLtci><OV$>^i}K No 9©1f>7-;b3!)iU 

i?;^ HK4 oi>m^$titcmmi}im.'bm*.^i><Dtrj:-^x 

C»-5. 3 6{c^|£a|«j.>:c/> 1 2©«aD«:^Sl//cU$^>^ 
>)S4 0». m9^m<omM. RZ^:tV>i3:^i^tsM» 
#H«Tr©J!iffi«:j:0. iiIgtU(?^±35i-:.T*ji3. -e- 
©^©*j5fe-Cl**-r.6C<!:/»SpIt&r*-5fc. SJ/c. *i5t 

[006 1] ;Q:*j|5ia (2 ) «:*Jt»T. V ^>if<Dm 

i»®B{j, ^i^o x.^^<Dmm*in&Lxi-'^^^^9jk 
m<Dmm*snaoxi.^i,^^=S:mo. ±T:f3f^i>cf^^^ 

[0062] cntC)i=tu-CNo 2-t>No6©-9->7";i'«: 
7n-rJ:!>Cc. 5ill?|«©M«?iS*lS<^.Si. 

1 2^M©aa*5±^-r€.©-C, Ui>XhM40* 
*#R£-r-S->'>i^^-yMA5^^<*";?*^M 2©«f5«:S 

©^^'Srif -^CiAiEittcAjrS. * fcN o 1 0©lJ->:r 

[0063] (mmmDmmmia, ui^;^ng4o 

{cBgSt-r *S§ii-ll©Mt*^FaK J: «:lt® L © 

letePierUi^gLfcPi^:^ Hg4 0*i}^fiS3nfc^{^^«: 
■i7a./M2^, M84gpi 4'^iaAL/. SSIii-ili^>:/2 
0©M8i^lB!'&Sfte>-&. Ui?;^ Hi4 0©^76«:ai> 

ens A>sii2^tf ofc, 

[0064] H4». Sli1-S!5>y«:J;SBB|^B#ra«:g! 

>'^©astfc^=&s^•r^l^;A0-c^)■5., mm (2) <Ditkm 
fe. -e©^©ui>;^ HR©K5*ffiM»{cai»3&imen-s 

C i t*M < . 2 ^fi^©BBS4t:-+5}-i^C^()**5$)-S C i*5 

SiiS^n/c. t.tc. ^^(^'t'x^'N 1 2©^M{c^SL//c 

tf m{*:^HmTt?©jQSCC J; 0 . tHJit L/?? * i** -5 r *j 
•5. •€-©^©7kz5feri**-r-SCiAipJ6g-C*ofc. S 
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(0065) immms ) ^msit, mnmoymjiti^ 

[006 6] 05«. i^^^*•^'x/^<^>Sg;&^SIl 

tfc^«r^-rJfc'c0t?*i, ma (2) 

^{c. No9<D•t^>:?■;^*iSfc^s^;^^M4 0©^ifi[ 

^t>*ijg<. ;^t,^TNo2 0. No 1 gcDiBstc^or 

|5I^-CS>S, N o 1 9©-9->>*";l'-C«, UVXhm4 0 
C*l»U-:^X Hg4 0Cr)|*igK)i6ttI«ltCJ:o-C^«t-rS 

z/;^ (N.I?) *5Ui?;^ ng4 occ^stc^c/cocxs? 

l>) . Ui^::^ hM4 0(OI^*«:if ^CiASHitKifio/c 

>7';WK:ot,>-c«. ^?t*iiHJ^. ^^sn/c*^. No 2 
0®-!f>:/;UKoiir«i, — S|J®SI?SA5^*§n-5{c@ 
3 e>K:N o 1 9©-9->7Vncoc>r«> ^Sti 

/Co 

[0 06 7] (*tei«9) IU6Pil9(3:, Ui^X t-Jg4 0 

i>iy^tm.miL>fci>o)-c»>*) . -e©ffe<D^m3:i§)— -c 

[ 0 0 6 8 ] a 6 a. Slii-iglRg94f£<0;IKSB#^^^S!l$ 

Sffit^^,?r^-rtfc^@-C*-S. 130 (2) ©StS^cSCc^ 
■TJiOfC. ^J1-$g^Ui>X H®4 0tcHgS*O/d^. &g 
B$P^|»^S< )S:2)CCont:Ui>X hM4 OOfMlfStt^iS-ft 

X hj!i4 otcfews^asiv^i^^^-t^iaioiis. 
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*) ^ y > y ^ - t^g i aw i 

*»«:BBJMS|51 4*>e>^y>«iffig?l B-^ii^iJlS*. I' 
ixX hB4 0©K54ft**?f ^ C i^SJf S OLi. 
(0069] ±^L//cJISSei|6*ie>lliSPa9K:in 

( 0 0 7 0 ] a 7 «, ui^x h mim^^ntc^m^'^ 

x-'^©BSBrti@•C*^►. PlStC^t-Jc-^lC. 

2©*®{C{3:U5>XHg4 0*qgfiS3tl-Ct»5. -e- 
L/T^SUi^X Hg4 0»y> (P) ^©F-^'ICJ: 
0. ^a@4 2 3&iJ^BS3n. ui;xng4 0»ag^« 

a4 2<!:, C©^®S4 2©T®tCttg-r*>'>i^->f- 
20 5^jg4 4<b©2®«3ttC%o-C(,>i. 

[0 07 I ] ^vcmmiCTfcrji^vi. viyxvm^o 

^CP-^^>(lEl6)nEAL//c^^. ^MM/dW^SrliliRL. " 
P<t"C®NMR^#f«r?f-3fc*5U;^X h©«^-C* 

ise)-rpic©^^*sjasij3n. ^-^'^ i/i^ggo'o 

[0 07 2] C©J:^^cbS^X hM4 OtcS^^^i^^MW 

T^i. us>xh4j©^ (N) ©ife^As^itsn. in 
fgi{cj:»j*';^<b. ^?a*5^^L/. -e£:*>6^«®4 2*i 
30 i)jiitTS<b#A?>n^o ui^x h)g4 otctec>-c». 1^ 

SB<»:^>y^-5^@4©W®tc*tC. wfia^B*}* 

gfflijtfte -s^ja©^*«^®s{cit'<iFS-c 

$>6/c«?). Ui?X Hg4 0®^*^S(l*J;<^f5C^*l 
[0 0 7 3] */c. ±i^U/c*«feC«|-C5^?nS<fc5«:. 

40 ^!iffiB$©ss©it»o{c{*-,-ctijai4*5^%-2.i^«. m 

©-- :>iJi^-C#-5. 

[0074] «:*i:$IIJS©Jf5.^{C*il>-C«. Ui?X V<0 
mM^^^^'yvi'JkO) iSg^i^Ui^X h (PF 1 - 5 8 
A7-MVICPR- i 8 00 OP) tUtcHi. C©Jfjm 
IE^3n.5Ci*>irj:<, m{*-^5j<^-y^m©ill*:tf 
50 Ui?Xh (NFR-0 I 5) ^. Kr Fx=<r'>-vX9^U 
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h (TDUR-PO 1 SAC) ^fflti-SJ:^ * 
[0 07 51 */c*^^*•5aL/^ 1 2«:-f:*->£EA3tl^ 

JS^». V> (P) tcKS3*aScifcnc<. 5Kp> 
(B) ^T^U5-'i;A (A 1 ) *fflCi^<t^K:or^J: 
3e>«c. Ui>;^Mg4 0©^S«:»JfiK3n-5^Hil 

[0076] 

tt. ltiiga-^:^■>}T^&j^«:J:4^'>-i^K:J:^3«E^c 

[@ 1 ] *^B^©gi«fejfjsg 1 tco^^, us^x h mmfsam 
[03] *^^iSl^^iK^>:ri<DalSt*®KW* 30 
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a t . S^fl^tcteW S^f*-? * ^^©«ffitit®«r^■r fit 

•rfi£A0r*«. 

[??^<Dmig] 

1 -^x— '^ (Sffi) . 2 3 

4"- =J-y">*':^^A?L. 5 * 

mmM^j^^X)\^^ 6 sfm. 7 

s. 10 niiKg. 12 1 

4 MS^SB. 16 ^^J>mmS^. 18 

2 0 SSinS^>-?'. 2 2 T.^-V'. 

2 4 2 6 2 8 ± 

ffiiJfR^. 3 0 XT— i^. 3 2 :tl/>*. 3 

4 g®. 3 6 «AW. 3 8 

4 0 Ui^XhJg. 4 2 4 4 

yi^9ji~V>m. 10 0 »**55SJIS 
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